I . 03P449US/UCY/P31 747-01 

ess 1 (D$t$k&m 

MI(:J;oT-*iODNA$fcfjRNAI:ftt^t ^-Y n 
ODNASfcfiRNAO*|iiifTft5. iSl*S 

tt^^nV i 5- I ? A *^ 7 ^" e ^ ffl ^ T7P ^^- 7 -^^DNA 



ift¥T*te. ^^SSNP (Single Nucleotide P 

f m i?t ^^^^^^^l±m<D^B^M-r^ ft V^-t£^ &4vm± 
J\ Z<D * 0 ft 1 TOOfi©t*^tt5; t t>*fc**»?kSS 

^m<Dmm^&^xi>^®ft&mxhz ki 

-il-iot, s N P ^-Y f^^Srff * 5 ' 
a? ^ -1l?SL5jl7bn5 0 4il© d NT P ( d A T P Hr 

?£h d ?? p ^* TT P> to*R&*$m-rz*m 

5-2' -iiOdNTP&M^liddNTP©^^^? 
4 ®S© d NT P $rffl^t/7^ ^ — #*SJCK*3P«Jffi-t-S^7ft*-Ba i Q 

** v **- ****** «^ 

£ ?na 3 *5«tut4 <t-r<s 0 mmic, m2o (b tltis? dnI 

-*8js,trjt4tsodNTP*iSJpt5. r-x- fijvZyyiZZ 

•J, DNA^y ^7-t8(aoXdNTP«f^5 0 

r f f L 2 fe 5 % 3 N - A i ? * ^ to ^ ^ ^ 9 ^ ^ - 7 © 3 

^jcioT S N PiFPffioJftaEOJWSiJSrfT* 5. r©*l? 4 S N pi/fr 
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u 5 2 i- S J 5 - 2 i t. 1 7 m H « ra * •= * « f * * . 

./ci s ,tm/s„ 4 p?/ „°p1.L. B mo y * •p r , k h s p p 7 a ww iT"°.-s* 0 i p/ /l hin/ i r/pr<>d - 

A S P CO 3 **»4» fe 2 * B S>« > £5tS 4S,Vl* ?2 S * ? N P **** 
^ |^|21 ( a ) f~ -5- T" ° 

N £ gf 1 1 ? * ( t f rMi%v%t^^ x * • s 

-^■s (212 2 (d) ItfflA^^' 

P (i/JJd d CT P) tfm&Itl* NA * y * 7-«8l:j:oTd CT 
£Mcfl?#f T-# - aWTP ' feSVS ^ddNTP^ffi^ Sci:(3j - 0 B ^*£ 

WO 9 8/2 8 4 4 lO*to&toJ?m w rTaV 3\*'f* * (C E *® *> * • * - ^' 




f nu v»m*i*4Sx " * 7 " X», - 15 1 fi O ^ 755 "* ~ «■ *5 k: « w 

ToS T S 5 2^2 (P) , H(0»JPtJfcfl*It*"ST»*. *3 
l ~?!?^ ^fc -fc d-^h u >BfcK: -fen — ;u-3-S5V? — 
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S^££t7'£7 5 ~ y ^K^iW^i" S^fete, NAD (SfcUNADP) 

NADH (SfcllNADPH) <D ±g#0 £ J£ & £ # jj5 $ ft T v % 

•5> o 

T S N P &#©ifc£«©*IJSlJ£fTft ^-C*ii ItA ^ WW U 

^ , 7-r-v-#ft^^(DM^^*if-rs^-&{i 2iii)6 0 iofi pcr 

ffi > I C A N j£ , L C R j£ , SDAfe, LAMPfe^^Mtoj&Kip^il^fte 

SimmaaF^f + saflfTfes. off 

^^2122^ PCR &> ICANfe, LCRfe, SDAfe, LAMPS 

oTgjfcSftS tfn y ^^^r^ttl-r § r £ T- lif ft i£ £ K ?ij © J# *g fi 4fr 

;-*£&&*U/Bi-*:frife#fcie>ftT^S 0 Lt>L, y^^-ttMl; 

£!^ T i^ TP ^ ffiV ^^°> dATPIJATPi^t/Wx^ 
teC«III;/^ 0 Z.<Dfc#), jEflt* S N P&{a<7>:££«(E>3|H|gijrtS-c£ ft 

<£o T % d_A TPOft^*)|;DNA^!) ^ 7^f ©Sf i tt^ffl L 
K™^v«r? WcSSi bTte^JS LfcV^Jfcfc d AT PT^n 



^ ^ K£ $r^tf«^^^§rfl01-6X@ (a) x tufa 

(c) , SuffiH + -t <> n^^7 T ^--^^^^(-g^^*fc^^-e s ffjfBH 

'>ft< <*: fe^f ti^- *-OH + ^^^^iJ^i-6xm (d) , ii (d) (Dm 
^^mt-»oV^Tffjfe#S^^^^aji--5XfM (e) N (e) 

^mm^m^s^^rfufe^^^^^ia^ij^cDj^^^^^jsiji-^xa ( f ) N 
d n t p t %m^^xz?7 ^ ^—w&Km*ftt£^^m^\^, -f^^-^—w 

fc^o Sfc, fiJSiJ LfcV>t£g£^t!>i&Xia^J(c:*j- LtffiiW^SSia^JI- 

g$S#T-fi, H + - t°n ^ r ? — t°u y y^^PTR^f-f- 

WK: H + - t° n t}n ^ ^ t- ^ — if t°n y ^m^lJU7k^M-r Zffi 

is (d) xit, Mtzmmm<Dmm<DH + mjg. t . x^ (b) ^ 

Ii (e) l^fc^T, X^ (d) ©IBIS3e*Sr*rfl8^i£i: C i: <t 
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tl^iV>gii^fflV^tIig (a) % (b) . (c) % (d) SrfrV^ Ii 
b, IS (e) ^£>^T. IS (d) <^$y^;i:£*J\«Ufi£ Jt tfc 1~ 5 - t 

\z. £ 9 MIE#SS^«r^tt}-t-<5 - t &X*% 6 C MfEi&SS <£>WJ # % SN 

KHti8S©?^^f K«:fflv\ fufe^BBfttte, itu f E £M £ b T fu 
IE S N PSt©S11^14 5tt5rIV^tlS (a) N (b) , (c) % 
(d) £fTW IS (d) X^mhtltimM^^t r t 3&s-c# 5. 
IS (d) H + <D^£?fc^iftMiJ)t bT t> £v^ 0 #>J;ite\ 

is (d) -e«. H+^s^mmw^M^bT^ j;vn 0 
—(DW&BLifcK&mteummw&ft oRitut N jtufE7°7-f ^— 

it *s t - if @ £ n ^ v$ © h + ft m & m 1~ & m j& # we. t % m z. . m t s h + si m 

as&fiij pn^-r 5 i«ga?ij ^ b -c %± \z. tiffin &bb#i * w-r s 7° 7 -t — £ . 

Sr^trt£Sia^J^*tb"CtiffiW'fc*3Eia^JSrWb, I^4»d NTP^I 



u^-^ k t t?nmmm&mmir 5.1*1 u> , flute^^^^^tuiE^ 0 

t°n y v^££j5£-r5ifM (b) N t°n y ^mZMykftM 

-r z>m&n&&m^^m as Ltv^5H + -t°n^^77 ^ - if <irw-r 5 h + 

lISi^'tefll^^Bt-Hufe^^^^^^M^iirSXfl (c) % jtufeH + -t 0 n 

^©H+lI^ISt^It (d) s I@ (d) <D$IJ^;§P:^S-3^Tfiuffi 
ttSKft^tttitSIg (e) x feil^lS (e) O^ttS^^lcS^V^T 
Buffi^^^^ttSTSXfM (f) Sr^fro 

XfS (d) -C\ Buf2^ffi#JO^^(DH + ?*^ i: . IS (b) %kX 
;Lte\ X@ (e) Kifc^T, IS (d) <D m Hfe^ £ MMm t it t£-f- 5 ^ 
^V^Bufe«^-?rffi t^TIg (a) \ (b) . (c) % (d) £fTl^ 

ig (d) -e#bti/ciij^,i$^:?r^ffl-r5 r t as-ct 60 

Ig (d) -Ctt, H + ^^^7t#W^SiJ^L-C t J:v\ w<£>#£\ ^ 
^fc ig (d) H+M^^m^^^S'J^b-c^ <fcv\ 
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**?o y vBMfcfflflf ftl-fW^f&^&A^tbS ^ Miti^'n y vfifca* 

d ® ffi m ft f& W 

HI 1 (4, Hlf I 1 ©^tOl^DNA© S N P ^{iO^Sa^flJS'J 
i - 5 ^ & i ^ -t" XfS HI "C § o 

g6ii, mmmm 1 c^swjsu^e^s^m^Hi-efe&o 

HI 7 (a) f4, UMi^f^tl^f^tlBltfe!), HI 7 
(b) (4, HI 7 Ktf UfcX-XH^?&ofcif®HI"efcao 
HI 8 tt, MMJ&W 1 ^S'J^^ y ^ , Sr«S:WI^*i'±Sia"e& So 
HI 9 {4, MMMWi 1 <D 35 K BU <£> ^ 5/ y^^Iit^^^-fMmHI-efcSo 

hi 1 0 mmmm 2 ©^ttn£©s'iBe^j?:ttsDNA^^t 

Elllte, t°n D yit b U 5 4 0 nra»^*«lOf 

@1 2fi, Ifn U y^t b !/ 7^©lSi^ 6 3 9 nm03i3tMO« 
-ft; t <75|HI#>£^-t~^7 7tife5, 

HI 1 3 t°n y yit b y 7^©ISi pHifi^ <7)i#i:^t7 7 y 

§ 

HI 14 (a) f4, !DNA©#£©fiSffi?iJt^^(^^^y ^VXt 
#?> ZtS^^^-f^-C^ J;t;^7^^-D5rttli|-Cfc^ Hli 4 
(b) {4. PCRS^iGfci^HOMSrftitfcO, HI 1 4 (c) 

HI 1 5 (a) {4, PCRMGfc'il?H(D^nftLt, H + -t°u*^ 

mi 5 (b) f*. t^ig^^^^t^fcS" , . 

HI 1 6 (a) {4, IttSlDNA, fli^DNAfcirl^^tV^ 
^ — Bit? $> «3 , HI 1 6 (b) f4, PCRR^iliSi^J©^ 

^Irttt-efc^ HI 1 6 (c) {4, PCRS^IrtT^ofcS^?ag^# 

HI 1 8 (a) tt, ^7 ^ ^-^^-THI-efe •? > HI 1 8 (b) (4, PCR 
SJ^^KJoi^L 0*a^*r*-r*-C*) 9 , HI 1 8 (c) 14, PCRSJ&&T 

@19I4, ftXtoZf? 4 ^-W&ELfoltmm Ufc S N P gMuOi&&«<0 

m 2 o {4, ^*<7)^^-r ^-#fts/^^fJffl ufc s n pifp^^^sa^ 
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1 1 p 1 1 JJL - ^4^* -j^* "=j^ ~|~~ J/^ 

111 1 (i, «S^^V-#*KJ£MJffl b/c S N p$p^co^sao 
*' J if \ % m &i%lf%^ 0 ^~WM5ifcZmm bfc S NPM^Sli^ 

¥0 g w £ k -r is t? fe % o 
sir m®&#0s h^mm<DmMMm^Mm-r z> 0 

S)£ PCR&U ICANfe, LCRS, SDAlft, LAMP& 

^^jfe^tgo^-^-e^s IWDNAO S N P^P^^-a tf^Sia^J^*t b 

T^Wl^t-fSMlft^^^tVV ^ogftD N A© S N P gM£tf>i&X«K:;£ 
-^f^ffli-5^C7) — *M©|»DN A^&ttS S N PfNiO^S^A 

^l-f° Ull (a) !C^tlSX\ SNPMSlS:tt5SWODNA 
1 Vyyzf? 4 7 . DNA/K!)^7-f 8Uit>'4ii©(iN 

THttf^i^lltSo 12 (aMi,TtlSt\ SN 

P^-fiS 2 ^ftiiftWDN A 2 N 9 A t° 7°7 4 7 . D N A * 

y ^ if 8 fci(;4ll© d NT P ^^tf^*4^^?r^Ki"?)o 

T^fB-T) ) UA*M*. -*ffiDNA4*5iO ! 6?)SNP$|!ftiH3 , *« 

liltffl^5DNA3K!) ^ ^-if 8 tt. -flSJfclP C R#H-ffl^ b*L5M 

Sti^^-r 6^^oo|f ^irfcSo 

Ell (b) 1^«£*D?1. b. DNAl&iftt 

H5ciiaot-*iDNA3*3,);(J ! 4i:t5. K > ^2 (b) 

{C^-f-Xfl-Cs «*4^^^r^PSb, DNA2Sr^tt^5wi:iao-C 
— *|DN A 5 id £U 6 it5„ _^ ai 

mi (c) i:*tist\ mmm&zftiM^, -*idna4ic 

^ bV^X^ 7 £^-f y V #4 X£-tfr5 0 — NA4CSN 

PMSl^Tf^V (aTA^fB-T) ^i^^^^^/T 
-7ii-*iDNA4i^ll:/^7l^Xf6o 132 (c) 

Citlit. SW?^£#*Pb. -*«DNA6IC, fi^^ZZi, 
? _ 7 ^ /N ^7-|j y/fX^€5„ -*|DNA 6 <£> S N P IfRfc. S 2 t> J? T 

A4{C^C7)3' 5fc (T) ©^-f7*y^XL^V\ 

mi (a) ^«©fil^^7-fv-#fR£; 

U:*ai*a*H:P«i-*, bv^^j'-v- 7 H-JJDNA 4 (c^ 
DNAjK!) ^ 7 —if 8tCj;oXdNTP iS^***^ buy ^ Sfe # £ fft i" 
igj 2 (d ) [;^tlgt*'b > ^i«£l^7°7^^-#I£ 



10 



j£ ft i& £K b^bft^ib, ^ty;77/j-7 t 

-*«DNA6II, ^0 3tS©Si (T) 

ttttMcfcSo Z.<Dtilto, lEItftT 9 ^ 4 — t) < 

dNT P\*\Zb A/^f8*£*Ll\ fn!j vm^Jifc A/^£/££*bft^o 

^v^T witc^^^iu i (b) a>e> (d) (c^-rxm, *3,t 1*122 (b) 
^ag-To :©:t(aot, n (d) *sj;t^Ei2 (d) ^ ^ -r :/ 7 ^ 

— # ft S JtS c> it ft co m ft H M te. %L ti 5 o 

s#h-, mi (d) *5i:i^Ei2 (d) w&frfccomi-r 
^ai^fe^m 3 uft^ ^t^pj-r §o 

HI 3 l^ti 5 H + - fn*^77 1 1 1 ^<7>bn y ^ 

^ 1 0 frh 2 #^-<D y V@£ 1 2 £#LJ&-r §*P7K^«fSi^t-#-^ H £ii 

£ftl^ 5 b^ < 1 3 CD^IJUJ ( * ® 1 3 a ftlj ) *b M 

BUl 3 f*MliJ (II13b«) (C|p|^TH + ^||^i-6't4®^ ; #-t'So 
fcfe H + _ t ° n 7 7 ^ -if ©ISSf&iaoT, ^^IIc7)^)^^«H 

H + - t'n*^7 7 9 -if 0±fBtt®*5 it/fll^ 
IC^fc<5 £ v^ 5 mm&nm lb fc°n y :/&tf>tfettJ£fT i"ft:b^ H + 

- fn*777 ? -if&i&m-r zmxmt&zftffl. b, '>ft < ^ t^f 
^mMmm<D^mxn, h + - t°n*^7 r co^mKum^^^^t) 

D y V^C7)4<7)#V^^COf^^-^^7J^^ -r — CDW^fcfoftT&ft bfcf££l- 

^f-S-efe 9 . b n y :/ ^ <7> fi <d 6^ ft v>7j cd^^^^^t 0 ^ -< -^ — <oWMR 
foftmft^^< ^ofcKWtfeS. -Tft^-^, -f 

oit^TCD^icj; ox, s n pmiLcoi&mmitm%i-rz> 0 mz.&. mi (d) 
<tig]2 (d) comm^itm bfc^-&, n (d) (D^^m2 (d) i ^ f 

a y ^^Ofi7)5^ < ^tti £ ;ft5o ^ CO^mi-S^V^-C, DNA4<DSNP 
gMiSlte. ^^-Y -7— 7 (7) 3 ' 7fc$ffi©iftSTfc:tB4li8jftifi£A-C*>£ 
*UBiJ^tL?) 0 -eit, DNA6COSNPMS 2tt, ^7^v-7©3' 

N Pf|5{5i(D£l^A^GT*fc5 :ii«}5i»otV^Of, DNA6WSN 
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P §M£ S 2 ft G -C- 5 £ 8:^ £ *L 5 o 

-? =7 a ^ — <d # s <vm ft (Dm m s -ttet>h t°n y ^^(D^tt^m^ 
mm^^mm-r ^m^^^^^xwtm-r z> 0 #jx.«\ m i (d) ^ov^r 

( d ) {coVMTii, -f"y 4 — i^ftS/^^iitf b^75^o tc t ¥ubu £ tts s 

i^S^ a^Gco BTt^tt^fe S r £ ;6$;b7^ 0 "Ct^ ©T\ El 2 (d) (C*5V^ 
SN P^£L<D^g7)SA^/£V^¥iJS'J£n& m& "Tt^ttttG ^ ^ 5 
S N P ^£tf>±£g«7^#:5t 
f*k ^mMMM(D X o {c N s N P^iico^Xfll^^fe 2a^(-^S$tv 

oT, f« ^ -a * ;ft< 3 S NP^fi^^^ Lfc^7^^-l:^t§II 

i^&ffl * ^ & it & rmm(Di&Mmwp<Dm.&m<D¥\\fti) sNpmz. 
(Di^mm^m^<D^mmx^^^^^(Dm^\io xus n pssscdiho 

$:7£, V^-f ix^ t-a if o 

, 7? t> ^fl^fib I SFETigfe, y< y f- 9 y >-7°ftb 
LAPSfe (Li ght— Addres sabl e Potent i om 
etr i c Sensor) ^f&^if h ft 5 0 

(DBCfc&ixm-t z> ^ tKx-ox , nmmwt*<D t° a y >-^^7t^w->^^- 

Mco^£7fe^M^fc&vMi«Mift^b«m b, ^r^Tt^^^'fkfe 

^ici, ^^JSff^®(7) y 4 *5 J; t>*E] 5 £#H8 b& 

^bSJit^o El 4 *5 5 fn y yi©^ffi77^^ttiT'fc5 0 

0 4lil/ftJ;9^, H + - tT a *7A 77 r * — if ^^i-f^j^ rt^tpH 

m§:^&m^f^itmmnm^^^m^^ts'm^m 3 3 ^m^*^^^ 

3 1 tp»C^V^t?So# , &V^ N 3 l^tCIl (d) ^ 

feted 2 (d) -C#t)il5^||-^t3 2 Irttt^o ^ <D t % , H + -t°c* 

^7^ -7 r (D t°o v i/mztMykftMT zftfeUfcte, m^m (H + it^ 
iitt^) 3 3 <D?\~$wcmiti iti^o ^/j^ 3 3 (Dft$Mc^i£tiz>mmi$ 

H + -t'n^7 7 7^-if»il^f>:J: §H + it»f lk©iffi^PI*t5 h 
L,rtB33b ^ISifo 0 p H^Sttfem*fc(4^m{i^^ttfe^a> 

(Oil^tCT % fll/hJ^ 3 3 Ort^-ettH + 2t^^i#7C J]g/hJ&33 
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V^riiSTlS, IR/M& 3 3 t Lt, H + - fn*777^~t^ 

t°n y ^m&imykftffi-f z>t£&utiL&. rt^tcsm tt^§ H + - 

t°n 7 7 * — -t? dSjft/Mia 3 3 tc-^ 3: *iT T t> «t Vn 0 {fib, fc° n y V 

*s-g-*tb-cv>ai8i/Mja 3 3 w/hia 3 3(D^)§i5cot o n y 

(Om^n, IR/Mia 3 3 <D^£R<Z) t° u y <£ <9 t>{6 < bT*5 < r £: 

L < , m 'hJ& 3 3 ortgMcte t°n y is&t&S * r. £ 
bi^ 0 :c:ttiot, Jg'hflS 3 3 <Di*]gM> oH+^fjl^si^ 

b&W fc£ WiS/fc >-/-?^®-e*>5 r t fcift £ tv\ -f-ftfr 

t°o y ^1* a* US /MS 3 3cDHI c t 3 (Cfe5H + -t: 0 n*^^ T ^— ifj^^co 

* w?* ntBCfc-r z>m&, h + - 1° n * * ^ 7 * — ^ £ ^j^-r 5 tr n y > 

^ft^t-s * stasflS/Mis 3 3 ont^fntv^ ^<d?>;< 
? Wfrfcfo-t z> mwfrunmm 3 2 t A^^n-cw^r t 

^Ll\ IK /MS 3 3 ©lKfctt, trn y i^K^ lai: A/ifSJCS* 

f, loATPi <7) Jx £fc =fc o TH^iStS ^ W^RtfcSATP a 
s e 2)^^HTI/^i^, fW^?$ 3 2flCATP^Iit Ay if^*^V> «t 

p H^rtfilimfi^^^^^J-bT^S^i^^^^^-efcSo wOfc 

\ZL, t°n y V^^ffi^g 5 0li, 34^ m« 3 5i, &m 3 4 ^ }C 

Ktt bix^rt^lf 3 6 t &mz- 5o rtffiflf 3 6 H + -t°n^^^ T ^ 

— tftfrtaEL-Cl^B! (H + fiMt£jj|l) 3 7 9 % F«#3 

6 ©Jgg&tCfL H + ^^14m®3 8^i^|jf,tlTl/^. r<D^# N H + -t°n 
*^7 7 ^-lfcDt'n y ^g££;tozk5^f rt#p«r 36©^ 

IfP^BttS bT^£ 0 13 7 «U ^(D±®3 7 a £rSt® £ b, T® 3 7 b £ 

' 3 4 F*3&£fW^$i 3 2 ^ttA^tl^ t . 3 2^(Ct°D |j y 

Z>m&. H + - t°n 7 T 9 -if ©»*KJS* S ^ bT. 137 

(-io-cPR-c bttfcrt$p« 3 6 (Dft&m%& (%2m*&) 3 9comm-enH + 

»S* s *SAb, F^^+f 3 6 <7>^^-T?teH + iS^^/>i-5 o m% 

3 5 £ H + ^stt«^ 3 8 t &m v^-c. «^^j^H + ^so^-fb^ay^-r 5 £ 

*MMJ&mx~&. 1^*t^3 4fcJ:t) : rtai«3 9^|C, p HtfSifliJ3£ pT#g 
ffc5^y77-4 ^(7)^^^tf@ bfc^, 3 4 3 2^- 
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" H+m^'fe-mm 3 8±tiagtt*5t, u.mm*m 3 2 3 4 ^«ap l 

l/^H^fo^^^r^ — tf ;d s SH 3 7 (ci'a^tl/"CV' l Tt>iV > ' 0 {fib, t° n 
y ^Mft«r*P7k^#i-SSttSIStfci s rt*fli«J* 3 9 tdSm Ltl^H + - t°o* 
^77^-if^^ttLt^5l3 7 tffiV^S^, rt§B3H*£ 3 9 (D t°D y 

rtSBW 3 6(D^-^<Dt°D y yHwilit) tig; < ttfc< 
r £ *S0* b < , fo$$mm 3 9tciit°n D i'H&^S £^ r £ is* t>»* 

bl^ Q :©;iiaot, F*9gfl^*& 3 9 3&*P>rtS|SW 3 6 <Z)^£B^(DH + <Z)$| 
3£# s ^^&><5W3:t?lfcL^ 1*1 £B« 3 6 {Dft&frbftnm® 3 9 ^(DH + (Dm 

m&m^ttt^x, 3 6 & T*foum& 3 9©H + ig©ift 

*fc, 13 7 (cite, H + - k°a*77 7 *-i?fimtf>* SC^jfcft 

Ti^-c^cfci^o fab. r. n h <d ? fun, t°n y ytigjSt^i/\ 
y ^ife^HH 3 7^l:&5H + -t'n*^77 ^— 1? H$V<D$ ^ /< ? W t Rfc 

lot°n y i/gm^c^ICi: <^SJ£i- £ o T H + ^fi^-r a * 

3 2 ^tdtS^ A, ^ttTl^frV^ £ tv\ & to td , BI 3 

7(d, fnyyiiB^ifSStf, loATPt©S^tJ:otH + l: 
W?*S£"efc5ATPa s e/i^^tb-CV^I^, 3 
2ftATPl:liH ^-a * «fc 5 lei" 5 ^ t bV^ 0 

IfP^Si^ 3 9 t $sip Ltfc iv\ :©;iiaot, i*)£P<7)H + ?tj£<D:t§7c{c: 

7 7^-t°^rtftfCV^)I(Z)^t{i, ^tttfeott), ¥itt-efeot 
>b*Pf:bftV^ o^9, H + - t°n 7 r if^ftfe brv^SSf HI «fc 9 Pra 
T btbfc 2 O(D^i^cDP^C0H + (D#tJb0^T. A/i^\ H + - t° 

^^Ji^fisW, £>^llHjD N A<£> S N P %MiL(Dm.MM 

-1"^ — #«KlSS:tTofe»'a-^^fi5c-rs y y|wt (>(tlt) i IDS 
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-T6 0 sett, *nMmm<D&mmmrmwzmi-m^m^jkj>o _ 

0 Zifcn 5 1 afc'J:T;^oyyilSr«fflt5tfo!J ^^^m^ 5 lbj:« 
5 1^ KfS»5 1 ai ^^f^y^'^ U 

M^co^tt ~y° y 4 — (DT =■ — V ?\ fciU ! *^7-tia577 
OT5iait -£<z>?&^ (Widest) ■eft^tsrt^-et 

n y ^fe^l±}§|5 5 1bl4, m7te#,*£S)£a-r 5 & <D ft AS SB . MbfcH: 
i^tSf^, t°n'J y^fffifl5 5 i bte, an 3 5 jo £IJ*H + I^£«Ji 

«3 5 jo £^h + ^S'I4im 3 8 t <Dm<Dm&^&mi£ir z z. t & % z>m 

3 k ii©i5 i^tfn y >-^^adse mmmm^mm^^ts) 5 
pcRt73^t°o!j ^^^tuss 50k zmm-t assess 7 4 c ^ 

PCR«73lt mmZfttcVN A, N^y^7^^", DN A J 

U> 7— fe'joiU ! 4li©dNTP^ttfK^^it^v^, pcr {-y 
7^-r-#fiR«) «rtT3fc 5 *i«>0«r-e*>So ft 33, PCRf 7 3(Ui, 

v^-cte sfssg 7 4 c iz&rt z>ffi&<Dffim&m.st£ftz>o ^<DXo^m^\^ 

it) PCR«73£, fc°o y ^l^tttigfi: 5 0 £ & ^ th^tlMf&Z fcZ> 
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Id «fc 9 fflmX'Z Zm&Lt ftot^S, ft> f -^5 3l^^t, «7 4 
tC*5V>Tfi, P C 7 3 \z&j&&m&VkW ^5 £ ^g&^ibw 

A^puh $fts«fft-efcfttf&v^ ^ . 

— y^-yixn^t 0 ^ — ^ (PC) f tfc5o 

^sa^jsu^e 6 o <DWHfe\z&>T<D& r> x&z> 0 

A*°i) 7 - if 46 it; 4 d N T P 5r^tffWi8ifc£: PCRf 7 3 tC 

2k tc^ fy^5 3 &KJ&#IB: 5 1 <D ;* n y V i-#At?>„ El 6 \tlt^T £ 
5 f 7^5 3i4>gJS¥^5 IO^d -7 McffA^tl5i, PCRI7 
3 dSKJESSP 5 1 artt (PCRf 7 3^^)^^5 1 at &&t>-&XfcJ&M 
t tv> 5 ) fc°n y >-^^t±j;geg 5 0^t'nU >-^&mg& 5 1 b 1*3 in ( t° 
n y ^mWittimW 5 0H°d!) V'lfctfctiJlHS 51bi Sr^fc-tirT t"M 
^tti$p t vn 5 ) -tft^ftffcH-rs J; 0 f^5 3l«f^5lrt 

2k KJ£^I£ 5 1 HSfSfP 5 1a \Z.5o\^X , _bfeH 1 ( b ) J&> b ( d ) 
t^tlg, *3J;^EJ2 (b) (d) H^tXg^t«)lLtT^v\ 

^•^^5 3<7)pcr«7 3 e#A£ftTi^3 -7 — #ft 

,RJS££ C -5o &*5, _hl5Hll (b) (d) l^tlg, fcit; 

[212 (b) (d) (u^fli^I D 3gi"[Him(*s ilf¥S5 2luiS 

jo *\ 

2k ^ ilEIUl (b) (d) t*tlg, fc*J:^2 (b) *>b (d) 

}C^fIfM^HTt5 t , f- v 5 3 tf>Sfggg 7 4c j&SKJ^^S 5 HUD 

&&tfc|g&5 1 b fi, ^7><^-#SRlSeJ: ^Cfct°nyyi©t?:i 
|fL, ^If^O^^DN A<£> S N P & NHlBUi" 3 „ rcit?^? 

i^-fft* ^7t. gi6i^t^stiijs'Jii6 o^ffl^t, ^sia 

B^-T-So HI 7 (a) ii> *HJ6^1|g©giJ«>^s'7 p Sr«^WI-*-t-±ffiSt? 
fc «K El 7 (b) tt, ID 7 tc^LfcX-X$Mdfe v ofcKffSal2]-Cfc3o 

@7 ( a ) *3J:U« (b) (C^-T «t 9 i-, f 3 aft, t^^^A 

P70h DNA»ai«71h DNA|||72h P C R W 7 3 t , 

fc°a y i/m^mmm (&ffijBfl?@3H 50^ DNAttaait 7 1 

t DNASII 72t &mm-tZ>ffi& 7 A a t, DN Aftlff 7 2 ^ P C 
Rf 7 3 i^S^t§iS§7 4 b PCRf (SJSfflfff®^^) 7 3<^ 

fn y yi^tliit5 0 i^git5^K7 4 c ^5rI^5o o£9, ^ 
y^5 3ali % @6 ^^bfc^^^5 3 1^ b K . t>^^AP 7 0 ^r. 
DN Attaint 71h DNAilH 72h 7 4 a *5 <fc Xfi 7 4 b # 

tyy;vaAP 7 o'tt, ^^tDNAittif 7 l t^f i^-v^So if-^ 
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DNA f if 7 2li, DNA?:iSLv ^ M#> £ l& * 1~ 6 * <D MWiW± 
3l£rtf & 9 W 5„ £)f&. D N A Zmn-t&tiZxDjJ 7 Aj&Sffttt fb;ftT 

PCR|73lt DNAfttf 7 2 C^V^ti^^ tlfc D N A, 7" -Y f 
7 7' 7° 7 -f — , DNA*°!) ^ 7-iffcJ:(54li©d NTP^ttfltS 

^MKiio^-c, pcr (7° 7 -< ^ — f*AKJ&) £ff & 5 /ca6co1f -efe 3„ 

ft£b D N AttEtm 7 1 x DNA«Ii7 2^J:(;PCRi7 3l:it 

ff A^Eiiut-^A bT t> i^. 

»ft5§74a % 7 4bfci07 4cl:S, 7 5 ;&* IS b *L T *3 <9 , 

*r*L^*LO>lilM«B*J- 7 5 iS«p"t)±dS5 £ „ D N A ft ffi 4# 7 1 i N DNA| 

it72^ pcr«73^ tro d zs&ifcmmm 5 0 t ^^tti^thmm 

Ztizmm t ftoTi^, HKM7 5li, ±fBi&£«WJ£lg 6 0 ofi? 

?fe*5. BBIIfilB** 7 5 <z>ftfc> UK, iill i»l$5±h#^S:^S§ 7 4 a , 
7 4b^it;7 4c[:tit-r'bJ:v\ t°n y yftffigts OICi 

m* 0 7 7°£Ifr Y) tttfZ r £ «fc <9 . tW^fS^ DNAttH]i7b DN 
AffiJR»72, PCRH7 3, t° a V V^^tiS^fi 5 0 <£> # $B K l$ i£ 1" 5 

^^M-^b^v^^ft^#t^J*D t fcu ^ ®§l-f-5* 0 ^^ > ^ v^-rtiora 

±|B£St*IJS'Jit6 OORJ^¥^5 liCjo^-C, DNAtttH 
f 7 It, DNAiIf7 2 PCRf 7 3h t° u y 7g£$i ffi^lg 5 

0 £ Sr^rtt^HHSSt-t" 3 - £ # "5T IB "C *> *l frf J; v^ 0 r^trl^? r^Htj £ 
fi, 7 1, 7 2, 7 3 (C&tt a^a^i-, 7 1, 72, 7 3 kZLjtk 

7,>oT, #«7 1, 7 2, 7 3 ©BBMliS BTti^flf^-efctttf^ 

£»! < tt jiffci- £ itis-e#5. fcix.fi, #117 l, 72, 73 

^g|f§7 4 a, 74b, 7 4 c J: <9 — < f£ Ay "C *3 «9 , 7 1 , 72, 

— #SRJ& i t° p y ^^O^ffi £ £ 1 ^(Df-y y±X*ftts: 

* /c, ^^jfife^ffi©^ 7 7° 5 3 a DNAlffifl 7 1 D N A ft 

R*7 2t, P C R» 7 3 £ aSfaBijOflr $tb-CV>S^ N DNAOtt 

ttis DNAWiiJoitfP CR£ 1 oOit'lT* ?Mf&t Lt>biV^ 0 

in 8 fi % ^mmmm^mfD ^ y -? zm^ftK^t-t- ±mmx &> z> „ 

HI 8 (C/Tfj; f y7*5 3 btt, 07 Kl^i"^- y/53ai 

fy^aAP7 0h D N Attaint 7 1 i N DNA»1H7 2 PC 

r« (MJ^fflfff®H^) 73h y y^ltttiit (^mfflff^^^^r 

^tr) 5 0t; DNAttiiif 7 li:DNAltli7 2^iit5S^7 
4a£, DNAfllf 7 2tPCRf7 3^itf5i^7 4bh P 
CR^f7 3it°ny ytttliii 5 0 t &mm-i-Z>%t & 74c^Iit 
<^6 0 #tc N 7 4 b 5,5 ~]&>K%UtiX& 9 , PCRi73h t"nl)y 

^^ai^g 50^ pcR#7 3it°ciy ^^^m^m 5 o £ %mmirz> 

Xk^7 4 c 2 O-f o!£tt PjtL-CV^So 

^ 7 7° 5 3 b£rffll^T, 2o^PCRf 7 3 JC-ttL-etbS* ^ * t° V 
^7°7-f — SrlAtS ritiot, ^SfC2o©SN P $$&(Di&mm 
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u m -e 3 o 

[H 9 IC^i" J; 5 f -7/9 0(i, -tf- V^/l^A^H 9 lh D NAil 
gfl 9 2 t , PCR|93t, t'ny >^iilil5 0^itTV^ o 
If ^7Vi/2$A§P 9 1 If y/^iAf 9 1 a irDNAtttti^7^A9 l 

bt^^-r^o ikm, mm, xu^&ts: t^^mKJtcxmtu^m 
^tcnrnmrnte. ^>y^mAm 9 i a i-i&a^^k DNAit«*7A9 

lb^riiili-§ 0 i« N <>f<7) ^^^S-frTi-if >^ 

yi^a|Affif 9 1a taAltfc <£ v^ 0 

DNAftli9 2(1, D N AffM^f 9 2 a i D NAil^ 7 9 2 b t 

9 2a|:|A^ix, i^TDNAiI*7^9 2 b^Ilt^o 

PCR|f93lt PCR^f (K^ffllT^ffi^) 9 3 a £ figffli g&jtf 9 3b 
Hft5„ DNAil^J 9 2 b C <t {C J; oTltf 

D N A^^friW^^fi, PCRi 9 3 atiA^ll, DNA, ^ fc° >- 
if ~7* 7 — , DNA/K!)^7-t'l5j;0!4li(DdNTP5: $ *L 6 „ 

^o^tiao-r, pcr {7° 7^ ^ — W-RRJt) &&z\& 0 

RM&BW 9 3Mt -bffii£SfI¥lJSiJ=gfi 6 0 ©SJ!&¥t 5 HZ & 9 fflffl 
T't5Mi/j:oT^5 0 PCRf 9 3 a P C R^HTtS 

Btfc^g- 5 1 PHUfPW 93b zmttiv, &wmm& t° * y ^g£4£ffi=g§ 

M (^tUffilT®^^^-atp) 5 0 Kiiig $-£3o 

ft, JblE *f~ y -? 5 3 a , 5 3 b, 9 0 tc 33 I > T , DNA|fM1f7 2^ 
fctt92a ^WiZ- 3*Ptfi£ £ LTctfS, r d P C R^j^cDpi 

W#)7)^^tt^V^ J; 9 t-, * /cfi P C RSj^OPlW^^^fStt 

ATPfc^dATP^ mwM btez>tc£>, unmm ^pCATPtfcdd 
(mmmm 2 ) 

&&mm-rz> 0 j^^n, 4is<DdNTP^ffl^t7 , 7^?-#fts 

(M^. > PCR| ( I CANS, LCRS, SDA&. LAMP&I? 

^mifiss^) ^^jffl-f- ^s^m 1 0 zmm L&as ^tftP^i-^o in 1 0 

£1\ 110 (a) I:*tlg-C% ^^©tSia^ij^^t^DNA^^ 

^^^^■sTig^igsiE^j^w-r 101. DNA*°y^7-t' 
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" 8 & «fc rj 4 mm<D d n t p&mim u> ummm 1 o o i:iiit5o #*3, 

Jffetd 110 (b) fW2£f£ 1 0 0 (D&tH-m&tlft 0 o 

— 3£g|D N A £ f5„ 

El 1 0 ( c ) II*tIiT\ 10 0 Sr^*Pi-5o - CD r. 

<b in £ o T , 10 0*1-. #^co±^S@£?iJ^^-r § D NAi»f)4 

^Lfc-*IDNA 10 2 -*iDNA 1 0 21:^7^ 

— 1 0 H5A^^!)^Xt5. 

&k: n no ( d ) K^-rnmx^ mmmm 100 c^s^^ a — 

— ^:^D N Al 0 2 v A ^ — 1 0 lifi^A^V #4 XtS©Tf, ^7 
ft*3 % C.(7>£:# N #^(DtSIB?IJ^tt?)-*flDNA 1 0 2^#ftL 

>f riser. e> ft v» 0 u^x, dNTPiiB^^it^tif, 

S@a^J^^-r-5DNA^#^Ebfc^¥iJS'Ji-§ 0 — Ji. tfcpy|i5#ftL 
t5„ ^LT, ^S + t#^©SIE^^tt5DNA^#4t^^ot 

^ ^ijsij-rso -r&^ib. #^coJ^sia^j^*-r s d n Aown^^ijsij-et 
< pi =bs -c «k - r xntfrm&^ti&'T So 

^-fk^^iw-rs ^iiaot, ^^*^*5tt %w£(Df*Mmp\&^irz>m 
ft*5, ^njg^pj-^i^pj bfc^^cD^ssa^j^^-rs^^co^^^^j^j 

B'J 3£ g 6 0 . ^bt^tf '7^5 3 a, 5 3 b*fctt9 O^ffl^tilt 

±mmmmm 1 &±x*2Xte, 4 «®co dNTP^iv^7 , 7^v-# 

2 £#BS L ft ^ t£ BtI L/C, lfI©dNTP (tfcfid dNTP) 

v^/7^-7- #ss^^f'Jffl-r s r t h^mxtb&o -£tc 

v-CoV^Tt), 3' *S^SNP^{i(^JSL, SNPattiitS 

a r <b «ft < , -f"7 4 ^-WMfcfcnmn <vnmiz x ^xi&mm&mmx 
s n p uiinz.m&ir z>i&&mmKtt vx 1 ^x^v^^^idfafttiftftit 

Sia^^W^S^^ 3' ^^(dp^i-?,^|i^ s N P 
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77 7 ^ -f Irfflv^TMt, S N p IFIS <4 <7) S a o^J SUSrfrx.fi 

^jsh, ±iBHJfi^*8 1 o^fet- j;tt«\ s n pm&<Dm.mm<Dm%\tctf 
tmmmmm 1 *s «ti5 2 -era;, DNA^tiE^j^wifiiioiJ 

^t5j;t;DNAWimHov>T!aitfci s , #Jfra. DN AKHSkfti", R 
N A ©i&SE^J 1 * 1 Otitis Jrt/RN AO^Itt} t IWHH^tl^ 0 - £ 

(fn y v^^duiiifc 1 ) 

r£ H #0 £ . Sh i zuo Yosh i d a h<Djjfe (Ma sayos 
hi Maeshima and Shizuo Yoshida^ 19 
8 9f, J.Biol.Chem.. 264 (33), 20068-20073 
Ct«Tt/Tt «fc 5 J-tT&o fc„ 

^-f > -Vji^-yS^oiRiaiKd^b & S Jig/MISSr T r i s /M e s 5> 7 
7 — (IS5mM> pH7. 0), sorbitol (?jft^0. 2 5 M) , 
DTT (i^2mM) h t£ Z>MW*P KMfa l/SflSI^ b & 5§/J^Oi 

r. tf>SKiBi£&, MgS0 4 (|glmM),KCl (IS50mM), 
sorbitol (ISO. 25M),T^y> ? V^-l->v ? (pH^S:tt 
fel, l|3nM) > Hepe s/Br i s t r i s propane (81 
^2 5mM. pH7. 2) i^ftSTOf Kfi^l, H + -t°v**7 7 
* -if M £ bfc 0 

rtL^(atttt°n y yft h y ? ao#|«S^ tnfn iohM, 2 

0 |xM , 40 (iM. 6 0 jiMU 8 0 33 «fc t5 1 0 0 jiM £ ft 5 <fc 5 ^ » J> ^ 

Sfe^- b y ? Ajg^Sr^JUP b, t°n y yi©H + -t°n*^77^— tf(cj;5 

*HlSWI^fi, ±12<D^-KJ&?&1- 4 9 3 n nKDm&Jt&MM b, t° p U 
yft Fy Ajg*RS:^*Qi-5ffl«fc*5»t5 5 4 0 n mcDl£^e£So^^ 

^t©ffi#^tt^77-efo5 0 ::tt±, 5 4 0 nm»f )i£3IS©f lb 
#t°p y y8t h y * ASSf^fSt5Sf£t^l5lt5IW3fc 9 
©i)t$tSLi:v^o ^it3, t'n'jyitMj^iofHig^i oon 
Mtf>RJ&iKfc:*3tt3l£{£fSl>M3;fc t> l 0 0 % i LT, # tf p JJ v 

ii lic^tJ;^}-, t°p y ^^-r- b y ^A©iti-ft#tt7^ y v- 
^ * 1/ > v? <d 1 fp m tc <d m % m &m ft & m <z> mm x ^ ^-r 5 t 
9^m^#bttfc 0 r<7)^^^b> y v^^^-u 1 &mit y <om 
ytm*mfe-fz> t°p y >m%fcm&nz.&imx% § r. t 

°(t°P y v^w^tBH^ 2 ) 

^HJfefiJ 3fs Ma s a suke Yo sh i d a#(D^)£ (Ma s aH. 
Sato.Masahiko Kasahara^Noriyuki I 
shii.Haruo Homareda, Hideo Matsuiio 
JrtPMasasuke Yoshida, 1 9 9 4^, J . Bio 1 . Che 
m., 2 6 9 ( 9 ) N 6 7 2 5 - 6 7 2 8 -<—>>) t$ b X £k T I- ^ 1" «fc 5 

iiV^-C, ^cslcD* ^ 7 t ^ v^/v npyinl/^fn /V £ bll^ bfc 

utsm^ffifc, *tM bx# bnfc^^^H + - t°p * ^ y r ^-firttt, 
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" ' mmmu*- t°n * * -7 7 # — <Dyn y ^ y — ^i?rii l/c 0 

/□Tty*'y- A^^r, sorbitol (»S0. 2 5 M ) . T r i 
cine-Na (||10mM, pH7. 5) , EGTA (|g0. lm 
M) . KC1 (Ig5 OmM) N ( flUlt £M S t£ -fe ?H . fll 

ftO. 2nM) i^ftSSW'fl^tfcl, 5 #<D?-:x— 

1 OfiM, 2 0|aM. 4 0|aM. 6 0|iM. 8 OjiM^ it/ 1 0 0 (iMt 45 ± 

0 \z. t°n y v^-^- h y v J^mm&mto l. t°n y yfor- k o D*777 
^ -if J; 5 JPzk^?/^ £ L fc 0 

^Hife^-efi. iite^^^^^tvl 6 1 0 n mCDK)®^^ RStt L. t° n y 
V^-^- b y ry A^^^^ip-f-^ ffj#(-*5(t5 6 3 9 n m <D ^ ft faM <7> ^fc 

zM&R&m i 2 (ci^-r 0 
mi 2 jc^-t-<t 5 t°ny yitfy -)^©lgtft^ttt^yy 

( t°a y ^^(7)^tU^,^ 3 ) 

^ ^ « , # ¥• 6 - 9 o 7 3 6 ^-'Am k m ^ £ tbfc ^ m c r li- 
ft ofc 0 

7^- -tfSr/Bl^ 7tiIR<E> I SFET-p Hir V^-_h(cM/lSBlH + - fc° d * ^ 7 
7^-^*^tfJIR-liS:@!lUt. fc/~L. fllfC — M w^^liM g 
S0 4 (i^lmM) „ KC1 (g^5 OmM) „ sorbi tol (Wk& 
0. 25M).Hepes/Bristris propane (WkS. 2 
5 mM\ pH7. 2) 7)> b ^ SRiS^tl- cfc o tifc bfc c 

£tufc I SFET-pH-fe>--y-5rfflV>T. -hfSK/£i§?& * <£> t° n y ^gfe-}- b 
y >7 A COft^^^^^^^tt 2 0 (iM, 4 OnM, 6 0 [iM „ 8 0nMj3«tt; 

1 0 0nMi/i5i9tfn!)yith!)!) A$g*K&8$*n bfc^^(D# p 
Hfit£$J^ L7c 0 ^^^m^HI 1 3 

mi 3 Kt^-T £ 0 i-. t'nyyttM H©IIl;ft#Lt p Hffi^ 

or. t°o y ^^^^*^j(ci^t±5-e# 5 r £ ^b^5o 
(HJfefll l ) 

^HJg^ye^. fWcplC&ttSXDNA (XDN A<7>±*aSSB?lJtt, Gen 
Bank t"— ^ ^< — ^.(DAccess ion No. V00636, JO 
2459. Ml 7233. X 0 0 9 0 6 Sr#l) <D ^ ffi tr 4 o fc „ 

A.D N A (^r@3t (t*) # 1 0 n g / n L <D jft ft t?^ S * I 3 K 

*fc. II 4 (a) tC^i"«t5^. N A<7)4#^COi^SSa^'J^^^i-^^'l' 

®7K(C^^Ufcy P 7'l' -e — ^^E*5 it;F (V^-rn l b 2 O^M) ?rfflSb/i: 0 
_b|5«*5f^A*5 jZt^B -^tt-ettt-. TaKaRa La Taq(5U 
/^L, TaKaRa La Taq <omm^V 
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' T'l)62xGC buffer I (SMit (tt) I) , dNTP mixt 
u r e (&m&2. 5mM, S/git («) U) , ^ bt/(^7 "V-^i 
Eioi^F £M LT, il 4 (b) t*t«(DPCRS^lGfcj;t; 

^^M^JTtt, P C RHJSiG^o Jit/lKD^tL-^tUCoV^, H + -t°o 

Tk^y t ? ^mtkKtetf z>t ? v i? is * u is is <D&%m& 

4 9 3 n mfDfflmyt&mtt 1 5 4 0 nm^i&Tfe^Jln^OV^TflftffbfCo 
O^JPr^g] 15 ( a ) (C7^i- 0 

[2115 (a) fc£, PCRgJ^SGfciO'H^^ilftt^ H + - t°n^^ 

7 7 9 —urn * m-&-tz> k *s s ^cft ^m^itm % *ttv^, 

&3teia£3Ete^s«\ 12115 (b) K:*tST?liSii5. 

[2115 (a) (C^-fJ;5^, P CRSJ6lG(D^^\ PCRSfStHj; 

o hm tbfriakyt&m^ikm&^z pcRS^«Gtttt° 

^**5Jjg*lJiK<5v>T, PCRSf&iGIUi, ^WMi s #lElt^fci: 
fiJS'J^n^o t£oT, V i? is * is is OH fe^Z - £ K <fc 

(^«S0IJ 2 ) 

*Hlfe^l"ett, XDN A©££BB^JrtK::i8tt5&S*6S«:A&#JK:fi&<0Jfc 
S^g^bfc^MMXD N Alr^SL, ilif £>XD NAi fISlDNA t * 

XDNA (SMit (#0 M) ^ffl^tflilDNA^fltfco M 
If)iDNAtt N @1 6l:*Lfc3LDNA (»T, i§ % (OXY) N A <£> £ t £ If 
ttl)iDNAiEt) ©2*iDNAg^iJrt[^#6t5GC^S^ (0tp^> 
fH#Ri) £ SIfl^^0<7)^feT 4 A^Wl- A Ti&Mtt (0^©i«R 2 ) 

f^^.IfttMXD NAfcitf^^fXD NAOttlftl^f Hit 1 0 n g 

/nL i/j:5i5 (d^@7K(c^^f Lfc tOSr^ti^tifftlXDN A$£*5 J: 
^(d, JifEO^SO^VN^r^JSiJ-r SfcfelC, [2116 (a) (C^-T^t 0 
0 nM <b ft -5 i 5 Ki^e tK b * ^^^^7^-7- ?rlSL 

ft**, 12116 (a) t/Tt^^t°V^V7^^-|j:, iftfcSUD N AWT 
(Dl&fCgS Ufc — N AK^.±K^4 ~? V ?4 Ld>L. r. <D ^ 

|DNAi:^^7l^^Xt^/^\ t£oT, :©^^t'7^7°7^-7- 

JtS^iitf flS^DNArol^li^Si^J 9 iff? Lfrv^ 0 

ITtt^XD NAifci tP^^SaD N A^W^rtb-^tU-oV^T. T a 
KaRa Taq ( 5 U/|iL , (*) SO * &J;^TaKaRa 

Taq%fflW10xPCR buffer ($0 $4) . ^it^dN 

TP mixture 2 . 5 mM, £M5t (80 M) . *3 «t 9 

4 \?^?y^ 4 ^—WM^^-ay? 4 %:m\^-X, 12116 (b) 

[C^tll^© P CRggl I *5 XX* J ^HLfc 0 

PCRS^Ufci^jl^v^-c, ZtiZiinm 16 (c) (c^-r 
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. y # y-A*K£fi£'bRjES<*-£fc. H + -t°n*^7 7^-^ • 
y y — A ^ (i . Ma sa suke Yosh i d a f (O^fe (Ma sa 
H.Sato.Masahiko Kasahara.Noriyuki I 
shii Haruo Homareda N Hideo Matsui a 
nd Ma sa suke Yosh i da.. 1 9 9 4^, J. Biol. Ch 
em 269 (9). 6725-6728 v>) CTbUM b „ 

^-if^MPb. mifomH* - t° u * * 7 t ? <V7° v T * V ^^"^^ 
^i|Lfc 0 r©7°nf^y s o r b i t o 1 (MS. 0 . 

25M) % Tricine-Na.CitflOmM, pH7. 5) , EGT 

a (igo. i mM) s kci (If 5 omM) % *-yyy-^v (MM 

-feMSttfe*. if 0. 2nM) 7>ib ft ZBifcm^ \zm& b, CH^rH - t° 

t°o y b y "7 A^^^^^D-r 5 Hu^j-*3Jt 5*-* y y -^v© 6 3 

9 nm(Df )t?lf©Il^i^t5 d t «t o T , #S * *L 5 ^ 

0 y # y — A(DBi*{4^^^oV^-C^tff bfc 0 *r 13 1 7 K?F 
-f- 

h 17B, P CRM I *3 .fctf J ©**x-eft©iB<&Efr&fc:*3ttS£# 

P CRSl^ft J "Ctt P CRSJS^^^i-ltTt^^ofc^b P C R^&g 

1 tt&aftciifTb, 4^^tLfct°n y vsft^s y + #y-£g#g: 

V ^ *lj BU -t? # 5 - t &t>frZ> 0 i"*t>*>. *H*fe^J(D75^tt. SNPM 
( Jt5 0ij 3 ) 

£T JbfEllJfe^J 5 -CfflV^c^O £ P CittiXDNA*5.tU ! f»DN 

(5mM) Sfeil/fiiXDNA ( 5 mM) t^lfilfco 
& id , miS (a) t^f7 , 7^'^- & ffl S b 7c 0 ^©7°7^?-ft 
HJg^J 5 f 0 16 (a) i^Lfc«SXDNA©Tgfll©-*iDNA 

(d, 5 -*s<d c ia^Ji^ ut^n^^ ^ u ^-r x t#5c i~ftfc> 

*> Htfeflll 5 "C^ bfc^mM^D N A@a?lJc7)T^ft'J(7) — *iD N ABB?'H-*5 
fcP^K:. 5 tS©T?:l< 1E?iJK** Lt^l:/^ ^ V ¥4 * b# 

bfc:/^ ^-^^M^rllM bfdo / % _ 

^V^T ©ttSXDNA (5mM) ifci0«iXDNA ( 5 mM) fK^r 
n^tUdO^T, TaKaRa Taq (5U/jiL, ^?@it ($0 ®0 * 
jSit/TaKaRa T a q * ffl <D 1 0 x P C R buffer (^^^ 
(#0 SO . ^£^2. 5mMOdATPli, *5 X Xf ~? 7 4 ~<? — MWM 
^fflV^T 0 18 (b) l£^i-*aj$©#SSJ& : f6K:fc«fc t*L bfco _ 
81^ WfgftiKfc iUL (T^tL-^tU-o^-C „ El 1 8 (c) (C^ 
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* Lfcfcffli I S F ETti^iALfco tfctt I S F E T«««:, _blBfSJ60»J 
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^ \s — A 



tS/yy^-i:, Ki: tf SWJgiR £1«X 5 II ( a ) , 

Cfci^tfoUy^^^tSlg (b) , 

^ite^f^is ( c ) % 

< ^ t> v^^^-* ?5H + ?it^£pmx£ifM (d) , 

Ig (d) (DpJ^m^S<H^XiufB#ftSJ££^a3X 5Ig (e) o 

2. s»©iftSBa^j*©^3Ea* i i s !is>J-t"6*£sa j PJS>j^fe"ca>o-c, 



its £ Mil b. t°n U v»SrJ&D7K^#Pi-5fiH4«ISffids*ffitc:lSttl Lt^ 

& mm z it sum ( c > , 

ffjfB H + - t° n * ^ 7 T ^ - if & £ * 4£ fig X s HUffi H + 

< t *>^-r n^-^(7)H + ^s^ffiij^-r sit (d) , 
ig (d) c»ay^M^:(-s^vNTBuf5#fts^^^tB-r s is (e) „ 

-ram ( f ) „ 

3. is (d) m^s^x, mtB^®{iiJ^^^^H + ^^ t N x@ (b) mx 

fcotlfl (c) itu <7> HufBf**«$C<D H + itit £ <7>^3r ?J'J;tX 5 , 2 

4. XI (e) (c&V^X, If! (d) (DMfel&gz&Mmm t lti£X5 r t 

5. ftufEigX«<7>¥iJEiJ£X S N P glHic^ikgffiOWJXfc «9 > 
fflVXIg (a) , (b) , (c) % (d) 3rfTlX Ig (d) X#bH 

6. ig (d) mas^x. mmM^iM(Dmm<DH + mm^^iii b, 

X® (e) tc*5^X, IS (d) ©ai3£*£*&*U!&«£Jfctfc-*-5 £ £ \Z 
=fc <0 Hul5#«SJ^Sr^mi-S. til 2 i^fBtt(D^Sa^JSiJ^r?i 0 

7. saiaifisao*ijs«j^, s n pui±<Dm&m(ommxih <o . 

IS (a) Kl&l^X, buIB^ * is*"? Ft LT 1 * U-^"^ K&r 

MfB*j-BSji£fi. iulE^^ £ bXiulB S N P g|5fi(Df Sl^I/£ Z>mm& 
ffllXIg (a) % (b) „ (c) % (d) £?TVX Ig (d) X#btt 
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9. 1*1 (d) -eti, Suie^ffiftiJ<D^^4Bj;t^Bfjl2S®ftiJ<^^^^ 5 V>&< 

10. if! (d) -ett, MnZmffiM(Dmm&£XFffiUMffim<D$&l&<D ? ib'>?z 
l i. is (d) -era:, SuffiH + iii*^«^^j^SiJ^-r5, ff*il2 icfEifeoiS 

12. s5iB#ss^tt, pcRSi^ofciisjet'fca, tf^ii 2 tdte^<7> 

1 3. &m<oi&&mm+<oi&&n&WMirzm.mwp\%imwL-v3b<>x, 

Btifs^^-r-v— #^rj&ic#o Testis t°n y t°o y > 

Sulfite y ^m^ffi^tt, Jgtt&flfei-£#fflffiflt®$a*fc£, HufEtfcfflfflff? 

§Mi ^ ^ ffi R IU U T H + - t° n ^ ^ ^ T ^ — f t, 

l 4. Hfr!E«iJ5£3MS:W:. H + it^ Sr3t^W^8B^i- S . 39*^1 3 (cfegtOi&S 

* IH-o 

bT^I^^o y h«r$ P,tcfl|^.5, fibril 3 (3iiB«t<DltS«*iJ5iJ^«o 

i 8 . mmt. mzmgsft&m 1 mmtm2mmt ^m-r ^>u + mmm^m t , 
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1 ». 

* III f to IB * » ^ * * W ^ * * ^J^f^S^J^W^ ? * 

* 1 1 h *- t?<?* * 7 r * - * * » * K « * * * fc * ft -e . W IB H + HI 3 

< t h VN-ftb^ — #<DH + »££r}U^1-_5 I© (d) , 

IfM (d) 05jRl^*g*^*<5V>"TfiiHB#SRJS?SrtfttHi"S^fe (e) , 

Ig ( e ) w^tbie*t::S<5v^"CKFlESife*tfetBi-Sxe (f) - 
2 0 Ig (d) tC^T, MIB*ffi{IJJ^^^^H + ?t^i: x Xfl (b) g 

2i.is (e) fc*^-c, is (d) ©a^MM^tn: 

(c) (d) £*T^> Ig (d) "t?#e>*Lfc«|£*g*T?fc5, BH*^2 

23. Ig(d) -Ctt, itufBH + flS^W^'J^I^ 1**11 1 9fclB**> 

2 5 ig (d) -ctt, tfjffiig®ffiw^^^it/BtjfBK®«^^^2J , 5^^ 

26. Ig(d) tftt, BufBH + S^^mM^^ffl'J^-t-?». QfclEtfO 

MfBt°o y >m^iHW tc*3v>-c, A&iBR^flld^HmB^IEKSr^rbTiSfflsrL 
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&wt<Dm.m&w* (om.mm&P\%\ir zfamt£&ffi&mmir & 0 mwtt , 

m f E m Wt I- ft W W { c & -f 5 *B *i ^ ^ H ^ £ -a tf & £ SB ?'J & *T i" 6 7° 7 -f 
^-<t, * * K£ Sr^f*W**i§i0E&W®l1"5ie (a) , jtutetW 

£ b? n y >g££r£j£-f-5 Ig (b) . ^^^Silb, fnyy 

ifu fS H + - fc° n * 7s y y 9 — if £ gfl* £ -fr *fcffi -e , itu 15 H + HM 

t£ 181 fl^BM b < fiHtrlBH + H^aittM^^ffi#J(D^MO/>^ < 

t h V^-f tl/** — ^OH + II^Sltt5It (d) , Ig (d) (DlliJ^M^: 
fdS<5V^TStIiS#SK^Sr^Ui-t-6Xg (e) , ^it^Ig (e) O^ffi 

;i^*^s<5v^Tt^ifE^^<D^sIB^J c f(D±gsa^flJSlJ-t-^ is (f) 

tfo 
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